The synthesis of 6-(4-methoxyphenyl)-5-phenyl-3-oxo-2,3-dihydro-I,2,4-triazine (5a) from 4-methoxybenzoin, 4-methoxybenzil, or 4-methoxybenzoin semicarbazone and semicarbazide hydrochloride is reported. The condensation of 4-methoxybenzil with thiosemicarbazide yielded 6-(4-methoxyphenyl)-5-phenyl-3-thioxo-2,3-dihydro-I,2,4-triazine (5b) which was converted to its 3-oxo analogue 5 a with acetic anhydride. Reduction of 5 a and 5 b with zinc and aqueous acetic acid led to the corresponding 2,3,4,5-tetrahydro-1,2,4-triazines 6 a and 6b, respectively. Oxidation of 5 b with iodine in sodium carbonate solution afforded bis [6-(4-methoxyphenyl)-5-phenyl-l,2,4-triazin-3-yl]disulphide (7). Analogous triazines were prepared by condensing 3,3'-diiodobenzil with semicarbazide hydrochloride or thiosemicarbazide.
Symmetrical a-dicarbonyl compounds are known to react with semicarbazide hydrochloride (3 a) or thiosemicarbazide (3 b) giving 5,6-disubstituted-3-oxo (or thioxo)-2,3-dihydro-l,2,4-triazines [1] [2] [3] [4] [5] [6] [7] which are reduced to the 2,3,4,5-tetrahydro derivatives with zinc-acetic acid-ethanol system or catalytically [3, 8, 9] . In some cases the mono or disemicarbazones or thiosemicarbazones of the a-dicarbonyl compound could be obtained [1-3, 6, 9] . Similarly, symmetrical benzoins were reported to condense with 3 b yielding the corresponding thiosemicarbazones or 5,6-disubstituted-3-thioxo-2,3,4,5-tetrahydro-l,2,4-triazines depending on the reaction conditions [3] . Although relatively few reports have dealt with the condensation of unsymmetrical a-dicarbonyl compounds with 3 a or 3 b [4, 7, 9, 10] , the condensation of these reagents with benzoin or benzil substituted on one of the phenyl rings has not been studied before.
In a search for biologically active 5,6-diphenyl-3-oxo (or thioxo)-l,2,4-triazines having a substituent on one of the phenyl rings, the condensation of 4-methoxybenzoin (1) or 4-methoxybenzil (2 a) with 3 a or 3 b was considered.
Reacting 1 with 3 a in pyridine following the conditions reported in the literature [3] afforded 4-methoxybenzoin semicarbazone (4 a). Whereas, condensing 1 with 3 b under mild conditions in presence of hydrochloric acid gave 4-methoxybenzoin thiosemicarbazone (4b); as illustrated in Scheme I. In our attempt to synthesise 6-(4-methoxyphenyl)-5-phenyl-3-oxo-2,3,4,5-tetrahydro-l ,2,4-triazine (6 a) by condensing 4-methoxybenzoin (1) with semicarbazide hydrochloride (3 a) in acetic acid as previously described [3] , a nitrogenous product was isolated. Elemental analysis and mass peak showed this product to have the molecular formula C16H13N3O2. Its IR (KBr) spectrum revealed a broad band of medium intensity centered at 2850 cm -1 (NH), a strong band at 1670 cm-1 (C=0), and bands of medium intensity at 1610 (C=N), 1585 (C=Cand aromatics), and at 1555 cm -1 (amide II). The X H NMR (dppm) showed a singlet CH3 signal at 3.72, nine multiplet aromatic protons in the 6.7-7.5 region and a singlet NH proton at 13.05. The properties of this compound are, therefore, in accordance with 5 a structure, namely; 6-(4-methoxyphenyl)-5-phenyl-3-oxo-2,3-dihydro-l,2,4-triazine, or its positional isomer: 5-(4-methoxyphenyl)-6-phenyl-3-oxo-2,3-dihydro-l,2,4-triazine.
On the other hand, condensing 4-methoxybenzil (2 a) with 3 a in acetic acid afforded a compound whose molecular formula, physical constants and spectral data coincided with those of 5 a or its positional isomer. In order to establish the position of the phenyl and the 4-methoxyphenyl groups on the triazine nucleus, 4-methoxybenzoin semicarbazone (4 a) was heated with one equivalent of 3 a in acetic acid. The resulting compound was identical in every respect with the triazine 5 a (Scheme I). It appeared from these findings that the formation of 5 a from equimolar quantities of 1 and 3 a in acetic acid proceeded via the oxidation of the initially formed 4 a intermediate in presence of 3 a. In support of this view, our trial to increase the yield of 5 a using two equivalents of 3a was successful. The synthesis of 5 a from 2 a and 3 a indicated that the condensation started with the 4-methoxyphenyl carbonyl group followed by ring closure. Moreover, attempted preparation of 4-methoxybenzil monosemicarbazone from 2 a and 3 a under mild conditions has led to 5 a.
Analogously, condensing 2 a with thiosemicarbazide (3 b) yielded 6-(4-methoxyphenyl)-5-phenyl-3-thioxo-2,3-dihydro-l,2,4-triazine (5b) the structure of which was confirmed by its conversion to 5a upon treatment with acetic anhydride [11] .
The predominant fragmentations of 5 a in the mass spectrum are shown in Scheme II. In contrast to the reported fragmentation pattern of 5,6-diphenyl-3-oxo-2,3-dihydro-l,2,4-triazine at 80 eV [12] , the diphenylacetylene radical ion B was less intense and the ion A constituted the base peak of the spectrum.
Compounds 5 a and 5 b were readily reduced at the 4,5-double bond with zinc and aqueous acetic acid to yield the 2,3,4,5-tetrahydro-l,2,4-triazines 6 a and 6 b, respectively. The IR (Nujol) spectrum of 6 a showed bands of medium intensity at 3200 and at 3060 cm-1 (NH), a strong band at 1685 (C=0) shouldered at 1650 cm -1 (C=N), a band splitted at 1605 (medium) and at 1575 cm -1 (weak) (C=C and aromatics), and a band of medium intensity at 1505 cm-1 (amide II). Its X H NMR ((5ppm) indicated a CH3 at 3.6, one proton singlet at 5.5 (unexchangeable with D2O) attributed to the hydrogen at C-5 [9] , nine multiplet aromatic protons between 6.6 and 7.61, and two singlets at 7.71 and at 10.05 (exchangeable with D2O) which correspond to the NH at positions 4 and 2, respectively [9] . A conclusive prove of the structure 6 a was obtained from its mass spectrum; as illustrated in Scheme III. The presence of the phenyl group at C-5 is characterised by its loss from the parent ion to yield m/e 204 (F) which is further fragmented to m/e 177 (H) by loss of HCN and hydrogen transfer. On the other hand, the release of the C-5 hydrogen afforded m/e 280 (Gr) which is converted to the ion H by loss of C6H5CN and hydrogen transfer. Subsequently, H is decomposed to m/e 135 (I) by loss of NCO and hydrogen transfer.
Compound 5 b was converted to bis[6-(4-methoxyphenyl)-5-phenyl-l,2,4-triazin-3-yl] disulphide (7) by a previously reported procedure [11] . Its IR (Nujol) spectrum lacked the bands characteristic of the NH and the C=S absorptions.
As expected, treating 3,3'-diiodobenzil (2b) [13] with 3 a or 3 b in acetic acid yielded the triazines 8 a or 8b, respectively (Scheme IV).
Scheme IV.
Experimental
Melting points were determined in open glass capillaries and are uncorrected. IR spectra were recorded for KBr discs, on Perkin Elmer 421; or for Nujol mulls, on Beckman 4210. X H NMR spectra were determined on a Varian A 60 A using DMSO-dß as solvent. Mass spectra were performed on Organic MS 20 AEI (70 eV) and peaks of relative intensity below 5% of the base peak have been omitted. Microanalysis, for samples dried over P4O10 at 70 °C, was carried out at the Microanalytical Unit, University of Cairo, A. R. Egypt.
4-Methoxybenzoin semicarbazone (4 a)
It was prepared by condensing equimolecular amounts of 4-methoxybenzoin (1) and semicarbazide hydrochloride (3 a) in aqueous pyridine according to a reported method [3] 
4-Methoxybenzoin thiosemicarbazone (4b)
To a solution of 1 (1.21 g, 0.005 mole) in ethanol (6 ml) was added a solution of thiosemicarbazide (3b) (0.46 g, 0.005 mole) in water (2 ml) acidified with dilute hydrochloric acid (0.5 ml). The solution was refluxed for 30 min and then allowed to stand at room temperature for 24 h. Subsequently, the product was precipitated with water, filtered, washed and dried. It was recrystallised from aqueous ethanol as pale yellow crystals, m.p. 166-167 °C; yield 1.2 g (76%).
IR ( 
ft-(4-Methoxyphenyl )-5-phenyl-3-oxo-2,3-dihydro-1,2,4-triazine (5 a)
Method A: Equimolecular amounts of 1 and 3a (0.005 mole of each) in 85% aqueous acetic acid (15 ml) were refluxed for 3 h. The reaction mixture was then concentrated and the product that separated out on standing was filtered, washed with water and dried. It was purified by repeated crystallisations from ethanol as pale yellow crystals, m.p. 
Method B:
A solution of 4-methoxybenzil (2 a) (1.21 g, 0.005 mole) and 3 a (0.56 g, 0.005 mole) in 85% aqueous acetic acid (15 ml) was refluxed for 3 h. The reaction mixture was then worked up as described under method A to yield 0.6 g (43%) of product. Its identity with the triazine was confirmed by m.p., mixed m.p., tic and spectroscopic data.
Method C: A solution of 2 a (1.21 g, 0.005 mole) and 3a (0.56 g, 0.005 mole) in 75% ethanol (20 ml) was refluxed for 30 min and allowed to stand at room temperature for 24 h. Working up as described under method A yielded 0.6 g (43%) of 5a. i 8b, X = 0 8b, X -S Method D: A solution of 4 a (0.299 g, 0.001 mole) in glacial acetic acid (8.5 ml) was refluxed with a solution of 3 a (0.11 g, 0.001 mole) in water (1.5 ml) for 3 h. The solution was then concentrated and the product that crystallised out on standing was worked up as described under method A. Its m. p., elemental analysis and spectral data coincided with those of the substance obtained by the foregoing methods; yield 0.12 g (43%). MetJioxyphenyl)-5-phenyl-3-thioxo-2,3-dihydro-1,2,4-triazine (5b) It was prepared by the interaction of 2 a (1.21 g, 0.005 mole) and 3b (0.46 g, 0.005 mole) in 85% aqueous acetic acid (method B), or in 75% aqueous ethanol (method C). The product was recrystallised from ethanol as yellowish orange crystals, m.p. 219-222 °C; yield 1.03 g (70%).
6-(4-
6-(4-Methoxyphenyl)-5-phenyl-3-oxo-2,3,4,5-tetrahydro-l,2,4-triazine (6 a)
To a solution of 5 a (1.4 g, 0.005 mole) in a mixture of glacial acetic acid (15 ml) and Avater (5 ml) was added zinc powder (1 g) and the mixture warmed for l^h. The unreacted zinc was removed by filtration and the product was precipitated with water, filtered, washed and dried. It was recrystallised from glacial acetic acid as white crystals, m.p. 
Bis[6-( 4-methoxyphenyl)-5-phenyl-l ,2,4-triazin-3-yl] disulphide (7)
It was prepared by treating a solution of 5 b (0.41 g, 0.0014 mole) in 2% aqueous sodium carbonate solution (5 ml) with 0.1 N iodine solution (4 ml) following the published conditions [11] . The compound was recrystallised from benzene-petroleum ether (40-60 °C) as pale yellow crystals, m.p. 223-224 °C; yield 0.15 g (36.5%).
IR (Nujol): 1600 shouldered at 1565 and at 1555 cm" 1 (C=N, C=C, and aromatics).
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